Mystical experiences, or subjectively believed encounters with a supernatural world, are widely reported across cultures and throughout human history. Previous theories speculate that executive brain functions underpin mystical experiences. To evaluate causal hypotheses, structural studies of brain lesion are required. Previous studies suffer from small samples or do not have valid measures of cognitive functioning prior to injury. We investigated mystical experience among participants from the Vietnam Head Injury Study and compared those who suffered penetrating traumatic brain injury (pTBI; n ¼ 116) with matched healthy controls (HC; n ¼32). Voxel-based lesion-symptom mapping analysis showed that lesions to frontal and temporal brain regions were linked with greater mystical experiences. Such regions included the dorsolateral prefrontal cortex (dlPFC) and middle/superior temporal cortex (TC). In a confirmatory analysis, we grouped pTBI patients by lesion location and compared mysticism experiences with the HC group. The dlPFC group presented markedly increased mysticism. Notably, longitudinal analysis of preinjury data (correlating with general intelligence and executive performance) excludes explanations from individual differences. Our findings support previous speculation linking executive brain functions to mystical experiences, and reveal that executive functioning (dlPFC) causally contributes to the downregulation of mystical experiences.
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Introduction
"God spoke to me and His voice was as real as the person next to me." [Study Participant] Tendencies to demonstrate supernatural belief are evident across all human cultures (Alcorta and Sosis, 2005; Wildman, 2011) . Mystical experiences, which can be defined as subjectively believed encounters with a supernatural being or supernormal world, are thought to underpin ordinary religious beliefs (Schjoedt et al., 2009) . Mystical experiences can be defined as fusion with a supernatural agent (Barrett and Keil, 1996) . D'Aquili and Newberg described another model of mystical experience (D' Aquili and Newberg, 1993) . According to this model, four main phenomenological features characterize mystical experiences (a breakdown in the usual sense of the passage of time; a breakdown in the usual sense of the extension of space; a breakdown in the differentiation between objects in the external world; and a breakdown in the differentiation between the self and the external world). Mysticism has been linked with hallucinations that characterize schizophrenia or other psychiatric disorders. Saver and Rabin (1997) investigated the interplay between psychiatric disorders and mystical experiences. They suggested that religious delusions could be considered as subtypes of delusional experience in schizophrenia, mania, and depression (Saver and Rabin, 1997) . Mystical states and psychiatric illness can be difficult to distinguish since are both characterized by delusion, hallucinations, and social isolation. In addition, mystical experiences and delusional symptoms share similar brain networks involving PFC, parietal, and temporal cortex (Benson and Stuss, 1990; Cutting, 1987; Ng, 2007; Previc, 2006) . Mystical experiences are characterized by a sense of timelessness and union with a supernatural entity (Stace, 1960 
